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[WttflKi^iEH] 

[ft^ii i ] is—v-mtzmi lt , wmtm*® 
m-& mzwmm sm^xxfsxxs tdtxny* yy 
yy~bxh^x, 3zn>-~hit^ifMtft, MMmw 
OfrWmm tclEM fif*MJl ^ t * o . ml ass* 

mmimmis— i o«t^t£>>x mtas 

;M>x?'X-K 
[ It^Tl 2 ] MieSW £L roi2££rv— h b . mi EL- 

o . WE^fSJi^. msmmmt mm^ny- bbco 

[ If ^if 3 ] mrlBSS h f 4 . figBr#£# 1 0 0 % 

IXhTfe >9 , KKtJETJ^ 50—30000 N/iX t"fc 
■6 - i: £«i^Tl>ff3<ii 1 X(42 \,zW&<F>¥A yy? 

y-b, 

^ x wmmmtommmmtf 1 o %ixhx^ s ^ 

i: £WSt X£ff:*iJI 1 -3 ^X^-iJHctBtSi^'' 
TXvX£ffMT£X8^&^T, J: 9 

■kbpf we* s >- - h s- fc . ffrias w<7) 

M»ffit=BES§;fi, mfta 1^ — -f 3fctfi l/Z X OflJBf «rtg 
co-ffi teflStt L T £J#EIS U liutEtfc&ni Wcfcf L T ^ 

~f-366i&fist lt . mmh\\T.mbMummmm?t 
wijtl, ^< t mi^wy-bitmm-z b 

[fiiRJio ] HutawmM-ffliTL-r f77&»L 

£1110 U t° •/ ? T -y XX & - t fc T&lf 3Xf 5 
ttBtt^'W ^7X'X^„ 

[ii*ii7 ] mn-TM&r-mftv^vh&z b 
mb^-urnm. 5 xit 6 ttBtg^x ^ ^"tj&l 

[ii;JXH8] -7*-^-^X-y f-tiSW 
X : -3teitS £ ffl V ^ £ b £ WSt t X !> If 5f<H 5 - 7 « V 

^-if^tats^M yyy^m, 

[0001] 

[SffiB^JS-rsew^if] *?§0Jiix r^yyyy-b 

[0002] 

[f£*«K«] ^^x^otjMtdi^ ^>X"Jnx 
^-flawtcfflt^^T^s. xa^x^^ yy? 

¥4 y y 7 5 A y • £ fMMX 5 BT®mi- h . -BJWtH J ± 



. ± Jt , U— f-jDX(±, 3titft«@f:«J5 i 1 1 i 
0 WXifi?)«lffl^JnX£p-5 - t5&s-C# , 
IMfe^ittj: 1 ) USteffJ^S DX £ 5 Z. b j&J 

XM&m^&u—f-yj yy^ymm^h.x\^ 0 b 
zhx, mmumb Lx^m^zzj^tnu^-tf^z 
it. wmztiteow^mftj- ■yym^Pbxmm^mx 

fit, fifr^xA^Mf-rtfM 
L . f«»ff-7J«7 k-A izMfe LtzWMXy 

tt*-f-7"X«4 i 5Sf* T >XAN*WiT 

yf) l, mmc?)¥mfoi~-yy°m&m^-yiz$mL 
ti£±3ffiy u - a <7>w.mx-mm t , ijwjirx**?? fcft 

Haxrcamaxm £ SS*X t;3d# L tz imxtjim 
-t&zbizmffitx^^y, -7j. a^^ft#x-r^ 
m^xv-^r~M-T.^mmth t , f«x-r^^t 
•tTjif^iLT Li afcft, xia^^^x^^^^^r 

*>, «ff-7^stLi, i, — v-icmxuwm-t 
hz\b^x^t£\m^mv^zb lt t . MJnxfefcfc 

mmmzmz l , «w^sdx(±x^ t ^ s . 

[0003] 

S BSt . WUfHt-K D X # im&. Hz< < N a . -fflBf 

k o »jpx^£Els-r-g> <r b <n-Q% hv—y—y* 
yy?m^¥4 yyyy-b. mizo^A yyyy- 
b * m ^ x mmm % v — f - ? a y > s *a ti 

[0004] 

Srf^ffl lt . fflanx^&fljBrr^, mcifriaffisnx^^^ 

, wia*»«msjaffitffig§^^fe« 
mm b-h-^i, mmmmmvmu v-^-wm- 1 
Dwmnmxh o . fuiaa:^^- biiiufa^-^-*^ 

l/Zi. 0 ■QJBT^rffi-eft liifc trWStXI) . 7 f > ^" 

i—btMXS. ^aj(3j;^^"^ i/y^j/-b(?)ffS 

Lv«(;fc^tii. MIESW#7 miaXS>-fh. 

tfriai^— r-m&izz. <omi^m^mmbiistsmm 
faX'foD. msttWimfjy MMwmmmb mm^y- 
b b comi i zmw.£fLZ> . <t 5 ^ yyy- b 
m\nm%\^vmmzi5v^x\i., %m3my~b\t, m 
mm*;s 1 o o %nxx* d , mmmiiv 50-300 
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0 0 N /m 2 Xfo h „ 4: h ?4 i/yfis—hcD 

1 o%iy._ht"ft-g> 0 

[00 0 5] 4WJJ4, V— r-3K4S^fflV^TS 

- b §rMJnXfe«-ffitI^ LT^»H5e L s HirfBfcfc&H 
X^tM bT ]y — f — tKIS & BUf bT . MEWlM t 

tfriEW«ijiiS:Wiif l . < t hmm^y- b 
vm-z. t zimt-t&yj i^y^tiHts . 4^ 

%Hjtc J; § ^ >- y ?"77i££D#f a b V ^JW«i l vc (4 . 
fuiB»Xf%£ WBr bT -y T£« Lfc& . ^4" yy 
7i'-h* i 3\%miLX%-1->yTZ fflS CStra b , t° «y 

>* r >y rt4 „ *^0Jt 4 5 ^'4 ^v^i£wBijw*f 4 

bv (4 , KJ[iX^#¥##:^x; 5 „ 

[0006] 

f4. Mi(4\. ( 1 ) b*^=5rS^i:*>, (2) 

zmmz mnmmm.y-iy-yfy-Vi bwt.m 
w^my- vrnf^mm ( mf^K^m^mm 
m) kfrbtczim* ^mu^mmmr4yy^y- 

[0007] jgrniz 4 i>frtB«Mf#WKiM^4 i^y 

b(4. ^yy/IgtfcUT, WWJJl^o^ 
T(4^±M^TM4T^«U®tU M4 (f&fc 

*?*U^ 4WJti!»Utao««¥MIM^ 

U ^bT. IJteffisf^^F^-hto^TJiflJOS-r 
S«T"fflV^^#'ff^bV^ 

[0008] biT, mmww^x. ^m\zi m 
s^mwmmmr^ yy?y- vm^mimm^^m 

WW? 4 yy?y~ Y *M£Wm'h o H l (4. *?§BJ 

tisaw^f-ejufs^-f ^>-^v-b i o«s*wu 

^^W^-f-BrHETAS o M 1 t^t-SW^i® 
1 0(4, Sf#>—b2 1 (t^^. 

SW2) b. ^^mmmnzmmmmmm3b^ 

is. fct, ^yy/y-MOli, ^*tu, 2 
Jl«jt^*£ 0 W#«II^yy/y-M Ot 
rcti. MIBI^iJIl 3 ^V-lP-3eiSx^;b^-® 



^tWI) T'fcO, WlB^}#^-h2 1 (-r=3:*? 
*W2 ) ^V-^-7K*lx^;^-^^SJKtt (-Ti 
StSPX^&flJIBr-rSL'— *f-«f^ J: ->tl±« 

[ o o o 9 ] H3 4=%0jt i tmt^mmr^ ^ 
y?y~ \- 1 1 ^m^mmm^m^m^i-mmmxh 

h , i3(;^«Wffliaf^ ^> ^">— b 1 1 (4. 
SW2 t , -e^Maiii±^i6ft5t«t«f>JJi 3t^ 
SW2(4. ^P H 1S2 2fc^»^-h2 3t*^^ 
S. W#fflil3(4. TOi2 2tSML, 

LT. 3I1I*^^|,„ SttWH^Wyy/y- 
bl l|cfcV»Tll tulB^«iM3^'b— r-jeSKx^- 

— f-3Eilftt <t ^T«K^) TS) 0 . Mf&Sff 3 co 

tfriefe*MS 3 1 2 2 ^v— r— 

Ix^K^PSlRfi (^*>*>, ^{*^x^4^OT 

-rh v-^-mmzz. ^xmw^m ) xh n . ^ny- 
b 2 3^v— r-ym^^-imxm ( -r**>^. 
t-3»#; T >x^4 ^Wt-Sb-T-«I^J; ->xwm^ 
"Tflg) T&S. irfe, ^P H 1J12 2 b 2 3 t lr 

®#ffl^^bT»#bTV^i§^, i«»#MiI(4. ]y 

[0 0 10] *ISHJ!Wy 7 "4'^yy'"^-htfcV^T{±, S 

JfSrffl^S. i«J;5^ffi«iJJlffl^W«iJ(4. Mi 
if. (>f ) SJ±»«'M*tb— tf-3tM^ift*^DfiiR 
^■S^UDffl (JSIT. !SJRtt-f ! t-¥?flltS^Sit* i: S>5) 
^^rtf^#Sib X(4 (a) @J±»*SiM-i>^S^I.ft 

^»tu, p —p-KMcm-M: £ miR-t h mm * m 

fiS-T § ^^-^ ct 0 ®!R-r Sit S . Mi (4 3- . 
T7 ] ))V3k.. yija-yl, ^ly^y^, ^'Jxxf/l' 

[0011] ®iKWt^'J(4, ^5cWiSSffi««x^;k 
(4. Mi(4\ gl«^f^«*feM^ffi, ffiffl-TSU— 
■Tf:i7)^^5!ftltt**{f5^tA s T#5„ Mi(4\ YA 

g (>f -y b ■ ■ ^-^-■y b ) b— r 

-(4. 7&m\-mM^10 6AnmX?mthnX\ Is— 
f~^m b L X Y A G §: ffiffl -T h *ft^« IR JRttft-^ffJ t 
bT(4. yr-XSf^l. X^V'J^AM^ 
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im (ato) , x\mY-~7mw > >^i± ( i t 
j&r & *° u v-j&^li 11; tfe^^T tiu. it, 

^xmzw.wmtmum.m L%<xh£ 

[0012] fmmmn. mvwmimmmw^m 
-t&zt i>T% h „ mmmim^mmt lt(x x 

m*m-f & z t h 0 lt (±. 

h Z. k #'7? , N^fo-^rny^b'J7 

y-yi^-K ^ny^u f-^t f^T^'ji/- 
^xy^ij b-/bb yr^yb— K i/Xy^ 

xy^'Jh -/P>v^7 7 U b . yXyn'JxU 
f-/RybFn^y^r?'Jl/-h, 1, 4-7" 

^-/b^T? U b-~ b . *°y xfi/y^' y 3-/1^7? 
VU— K ^yd'x^f^^'Jb-b, rKyxx-f/b 

iixiw y ^-;n« y p ? yr 7 y - b * y 3" v 

[0013] sfe*:, iSJ±S#3iM*^^y v-^i; L 

yit^m. 7^h7xyy£m 7^7^x7^ 

-fti^K ^-^-^M b'-fb^-^^ffl^J, 7?y^ 
* j ymcoiftmmvj: z*mfh - 1 . ft#=wt 

(i. l-tFnJfyy^o^y^i-i^by, 
yyw >. ^yy^y^f/yx-f^. Kyy^yxf 
/La:— \yy'-( y^f V7ot7yx-f/l/> 'Os/ 
/l/y'7iX/yt;l/7r^K, rb7^f/yf77Aty 
t;l/7r-fK, 7yt'X^/7'foxhiJ/K Kyy 
/K ^T-feXX. /3-;n-;y7y77^yy^t'^M 

[0014] sES*ffM*t®K'i4#^-M^ie^t-a 



(x w«w^v-^f-7eia(.;j; y*uw nrig-cfcatfiRF 

t^ti*). x x . y b Mit «Ha^ sxtusx — r-3ietft^ 
^opjiiR^fg<-rtbjjir/j j ''"5it^^^ 0 mx v 
— f-m^MMizt^f^mmm-8 0 %mxt %h ± 

[0015] if-wmy-i yyyy-v^zntfh^y 
- b t±. wMxM*>®w?h is— f-mmz x ^ -r«iT 

eS;f#tt« i^- b A>6 jlfK^S ?- k tfTZ h , Am^z 

it, iM^yxfyy, mmm^'j^f-yy. n 
»yxfy-y, ifWJToeyy. 4mw#V~r 
u\fyy^ xfyy-7nt>y4tIM, x^i^- 
PSb"x;P4±m^, xfyy- (^^) r^y;Htit 
S^rfr, jif-l^y- (^^) | J;Hxxr/l/ftIn' 
ffc, ^'Jxfi/yfb7fb-h, ^'Jxfi/yt7^ 

^-b, ^y^tb"x;k, ^°y-7v^y, *°yTSb\ 
^'j^fby, ^°y^-^-b. ^y-f5b\ r-f^- 
y v-. xii7 ■y«fifi^^*i» y~ h*mi?&zk 

jitms, t/s. y— yy^mmo 
[0016] bii. ufcBDxiiSr-ejWT-f-s ^— r 

-36&t*f L#DSJRtt f: *S J: 3 ilfX^ixS . b— 

fflmznumsmt it. y-^-mmm 
mzttLmm±Tfo&^k , RweT-fe^^t ^* 

— r-3tll^tii7J^X*°-y bEHIW^t i OK^rS^ 

ffi^iJffMSIi^^x^°-y ^ y y^ti ^sin 
^m-th ;tc^ tiiis^-^ - k h . 
jit j; y b— r-Ttisa^st^^x, b zmm 

[0017] ^.wm^-iyy^y-h^zmv^jxh^. 
&y- hi±. mi%. mmto&ffi oo%iiiXT-*y. m 

BfJEESJ^ 50 — 50000 N/m2 § . «Kff mi 1 

i o o %byix-r"J5 y . sswfjEG*^ so— 50000 n/ 

m^^Jt^-bii. tf-^"-f yyy'^lfi^it: 
^"^ yy^'>-b£5ISfW XT. »X!fM£«bT 
^ L tz >y r £ iiral L ^ < ^ -s <nx\ mMi3kn& 
vTkm^^zW&^hZkifX-^hffrmt. 
S» y- b (aff L tiJ L HKXi ±df ^ ^ b 11)1 1 i r> T }g 
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ij^X'U^^K 0 — 3 0 if t L 

<l±50-1 0 0,umT"S>l> o 
[0018] ^ejior-f y>^'X-HX. Wjnx^S: 

T V ^ f: . P — ¥ -3661 i l> W *) 2^ COM § £ ^ § < 
<T£- fc#T£ & . tt«'Jiloi¥^^J¥< t 

yy~ 1- [z^mm *tmh w^jg^jj 3 

[0019] *HJUi. tuj*«*»^- M^ffl$tL£ 
T^J* Ltift 15] t^fTfcSs&irf 6 itti 

*\ fflfi?(±5 — 2 0 Ojum, »4L<iil 0—1 00// 

mtfti.. *^bj^^'W yy^y-v^mmmm^mn 

X, L<(i3 omiifc =5:6 J:? 

[0020] s««»«r£t L-ax ss^-bav 

fcf£, i>5-*£KJlL^[6jX^^XbtlJHLT^i: 

[002 1 ] *^njtSffl^Tt^SJ0X^t LT(±. W 
-fe7i7 F P C WJ«tt«S. 

[0022] l—if-fi. feft&tfffiffl*«fii-3}t3££3i 



£3-tM»gg-C#>9, YAG (}fcfl = 1 0 64 nm) . 
tL<Wt'- (i$S=694nm) % fc"^®#X— 9* 
— , Xf±TXXW7)->X— (fcft = 1 9 3 0 n 

4i^Sf*'>Jly^4 ) ^Wifa5f4Ct'ML*fi^a 1^ 

JS^J 1^ x^;^-M»S < * -> T I t ^) , JDX§ 
ix^aoWRffi(i»S^X^*.^ 0 ^it»*>. fflRffl 
(i5WSI) * : iof^ : ^if*tl. (I5tt, Hi 
isy?i/- V 1 0 SfflV^ig^ 

[0 0 2 3] iixtcM t . H6 tc^-f- i -3 tcSl^rrtit 

M/-f-:water jet guided la 
s e r ) j&s^g^^T^S. i^Mlilf^^t-^ 

gg(±, M£&. 10-500 9 03 

izls^il, SYNOVAfi (X-^X) J;D TLaser 
ju J e t j CDW}&,¥,T*m.^tlTX^ . ^9tmcOU~ 

yyyjjmi±mmm^ti^mizhmm^m 
[0024] i^t. ^.wmv— ¥—?4 yy^mz 

b^#S'M^Wnxfl5«-ffltMffT^ 0 ciwlKs r 
>f ^ y - h (iffirax^Mf+ffi J:0fc±sv^«o^ 

tiMtr^o m\\JLm±7v-Mzjmzti, zcowm 
tv— yyT-mmzmm^tih . ?*mi»±c 
mf^fifzwm^J y±o 1 ^n*r l r-3BBi&Hi 
. sgftf 1 1 tffijnxftk y-^r-ytm<7mM& 

0 . WDX^iitJjK? >f y^^o t WiP-**t«ft 
?a yy^'y-hcommmm. (av^-tcto. u— 

j ± v _Hf _3^^ 5- a a xf iSMt L . x * X '- ^ IffiJR L 
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[ 0 0 2 5 ] El 1 {ZTFtfA yy/y- MO 

fift-)xy > 4 « y -f y y £mm*tz>M^zi±, 
E^CX-Ti^C ^«W*fflJI3«XC ^Wft^x 
^4£KffTl>„ M^T. X»#^x^4^X:W)^ 
(H2^EPB^^^ ) ^-^-3«f ^IlLTX 

¥SEfls^x^4fc{±, ''' (■> > 

«lTffi«4« 0 X # & fc'ti:3&4nH\ Tit ^WRffi^TB 

[0026] ]y— f-mSA±. ¥mti&XJ\4 SrSJBr L 
fc&C WtEW*MS3£»}&U jgCmiESS^-h 
2 1 (-f&fc^ SW2) §rM3at-^„ lrafEfif**M3 
i±, 4£z>#^x^4 £iTJff tXcl/— f-MtMLtx 

tfriasj#^- h 2 i (^^, a«2) a, 

ffirfeffi^fflJi 3 CI 5 ;WFM$ixS«C«U mlE^S 

^-i- 2 1 (-rafc-fc. sft2 ) mwmzti&n-z^ 

i^x^f^A-y FIST", r-f 
[0027] H3 {z^y^ V 1 1 

±§^t4. mcitiac, ^«^«'jJi3«±c 

¥»#^x^4£Ifrthr-& 0 Sfrvc, 4^#;^x^4<7) 
m Ltfift^xA 4 * of - ■/ yizWfi L , B 5 £ 

z\cr>m, 4 £ »*'?i^4t;(i. yA^yyy 

[0028] \y~- f-%m±. ¥«#^x^4££uifft 
tzmz^ mtmmmmsitWi&L. mzmtmnz^ 
mrn-z 2.m/m\^x^my- v 2 3 ^aja-ta. misw 

*r ttx^/^'-tJKttti, i) m\ t -cflJBf § a 

-6 . £ ^ . mtmVS 2co^mm2 2i, ^ifr^x; 4 * 
■BJWf Lfc f-3Bta C*t L Tx^/P^f -P^lRttT"^ § 
OT, f£»LTflJ»£tlS 0 -3r. HUIESM2<73S#^ 
-b23ll 4^»#:^xy\4 ^-TOWf Lfcl^-1f-3titftt- 

y-Mlt'k mi B^#Mil 3 M«IES« 2 « 
Jl 2 2 5 ^ix&otM Iff E*« 2 n^ffi 
y-f2 3£X)J OBSftSOT, ^x^X^V KIS 

[0029] -^mow-i yyyy- v coitfo khz., m 



Mtmmmbijmzv—^-m^mm-rh ¥i y-y 
yy- v ^ffiffl Lfyg-s-cti. =t o %xfti^?gx 

Miff, U-f-f'-fyy/gltLT, I5fc 

-5 t v ^ cox\ mvirmmm^ tuzMMzmt&wg 
mm^\m±mz£immm£^-t^. mtnr>. mm 

&<M- v r^m^^MztshH^tL-h-h h . 
[0 0 3 0] f-cDftb 1 ? 

>f ^y^-h^ffifflL. is— yyymwt l 

tffltfiK . SLSE^gP^( i^>-^y-h«5 1 

( s;f#y- h izmtz fmmmxte^mm ) s tz 

46. SJDX%««»S^^tT.It«4*Vv i«B#. 

owfi^fflu^%^{4, ^asti/hs < % o , ^-r 
-^tct 'omwmmm mux. mmmm) 

[0 0 3 1 ] y-i yy^'Xg^TL^ftcoSJOXft 
(4. SWy-b^'WRSaTl^V^cA^^-AtTC^ 
«#JX l«I t J: 5 tS;#$ixTi3 '9 , WfcZlxtzmtHLm 

■rs <n t a . «inx^^«§ii^f- ri4. 

L . »JDX#j * -QJBJf L v X£ ffiS tflilS S . 

ffiDTfffUS^' 10 0 %X1XT"S> 0 , ffiDfJ-ETJ^' 5 0 — 30 

^ ffi4 L^t^ 5: a . 
[0032] 

-f in^(4*^aj«tGH^RS5g^a ^«T"(45r 
ftlDfc, lilXWllMM&^bKWtffiffl Lfz rfe# 
r SWj comm. r3efS*j ^ r^ng 
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< i ) fmm i am® 

2 -xf;KJfy;l/7? U ]y - b 8 Ofifif|3fc b b'n^f 
yx^Ty* y b— b 2 OfiigPi; ^MtrLXmmL 
tzT9^)Vim^W 4 07?) 

coim^w^cry7\<mm^znL& o as-^ yyr-^-b 

xf/M ^ y 7 U V- b , mflBftS-^^M 

^T^- b b U y -f-M-^y'nriycoHim ) 1 SS 
^ b— f-3t*I®JR##Mt LT. MfeliW (*B» 
iYJLM (ffi ) aS. DYM I C SZ 7740^77 
y ) 5 fi*gp4M LT^#ffl 1 £ffi^ Lfc . 
( 2 ) l cofflM 
S»^-bt LT. JJ£ 1 60/xm, mm& (MD2 
75%, CD24 5%) s mmm^ti (MD3 1 30 
N/ni 2 . CD2890N/m ! ) W^I/^V7 -f/k 

(3) 

MIBSW l U 17 b 9 y 7 a >vj* £Sf^- b £ L , 

z^frmitzmz 5 u mayMmtcLzmmmmr 9 y 

H^mt LXX-tfy?? -y 9 ff£#7 0 jum 

iv^mm l. *W2 1 l 

( 4 ) b -Hf — mmm^mm-nm 
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Claims 

1 . A dicing sheet for the purpose of, at the time of cutting a workpiece by using a laser beam, firmly 
supporting the above-mentioned workpiece, and is a dicing sheet characterized in that it comprises a 
substrate containing a support sheet, and an adhesive layer that is placed on the surface of one side of 
the above-mentioned substrate, in which the above-mentioned adhesive layer in is cuttable by means of 
the above-mentioned laser beam, and the above-mentioned support sheet is not cuttable by means of the 
above-mentioned laser beam. 

2. A dicing sheet recorded in Claim 1 characterized in that the above-mentioned substrate is a 
laminated body containing the above-mentioned support sheet, and an intermediate layer that is cuttable 
by means of the above-mentioned laser beam, and the above-mentioned intermediate layer is placed 
between the above-mentioned adhesive layer and the above-mentioned support sheet. 

3. A dicing sheet recorded in Claim 1 or 2 characterized in that in the above-mentioned support sheet, 
the rupture elongation is above 100%, and the rupture stress is 50 to 30,000 N/m 2 . 

4. A dicing sheet recorded in any of Claims 1-3 characterized in that the above-mentioned adhesive 
layer is made of an ultraviolet ray curing type adhesive layer, and the ultraviolet ray transmissivity of 
the above-mentioned substrate is above 10%. 

5. In a method that cuts a chip by cutting a workpiece by using a laser beam; a dicing method 
characterized in that a dicing sheet made up of a substrate containing a support sheet that is not cuttable 
by means of a laser beam, and an adhesive layer that is cuttable by means of the above-mentioned laser 
beam and is placed on the surface of one side of the above-mentioned substrate, is firmly supported by 
gluing it to one face of a workpiece, the laser beam is radiated on the above-mentioned workpiece, the 



[Numbers in right margin indicate pagination of the original text.] 

2 



above-mentioned workpiece and the above-mentioned adhesive layer are cut, and at least the 
above-mentioned support sheet remains uncut. 

6. A dicing method recorded in Claim 5 characterized in that after the chip is cut off by cutting the 
above-mentioned workpiece, each chip is mutually separated and picked up by stretching the dicing 
sheet. 

7. A dicing method recorded in Claim 5 or 6 characterized in that the workpiece is a semiconductor 
wafer. 

8. A dicing method recorded in any of Claims 5-7 characterized in that a laser beam is used by means 
of a water jet laser. 

Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a dicing sheet and a dicing method. 

[0002] 
Prior art 

A dicing process is generally used in the cutting of a semiconductor wafer. At the time of dicing a 
semiconductor wafer, a dicing blade is rotated at high-speed and cuts in a shape that traces a dicing line. 
There was the problem that, at the cutting face, fine notches (chipping) were generated, and lowered the 
reliability of the semiconductor chip. In contrast to this, in a laser process using a laser beam, because 
no physical load is applied to the workpiece, the cutting face is cleanly finished. The also, in the laser 
process, very fine processing can be conducted by means of shrinking the diameter of the beam, and also, 



processing of complicated shapes can be conducted by means of changing the track of the beam. 
Because of this, laser dicing using a laser beam in the cutting process of a semiconductor wafer is being 
investigated. In this connection, in the case of processing a semiconductor wafer as the workpiece, 
because the semiconductor chip after being cut off is very small and brittle material, great care is 
required in handling after that. Thus, in the past, an adhesive tape was adhered to the semiconductor 
wafer, and with that adhesive tape in a condition of being firmly affixed to a supporting frame, the 
semiconductor wafer on top of the adhesive tape was cut (in other words, diced), and the semiconductor 
chip after cutting was transported in a condition of the supporting frame being adhered as is to the 
adhesive tape, and the next process was conducted. Because of that, the semiconductor chip after cutting 
was not scattered, and there was also no damage at the time of transporting. However, in the laser 
process used in the past, cutting in a condition in which the workpiece was supported on the supporting 
outlet could not be carried out. Also, if the laser processing was executed by using the ordinary adhesive 
tape, because the adhesive tape was also completely cut, it was not suitable for minute processes such as 
cutting the chip from the above-mentioned semiconductor wafer. Also, even if a material which could 
not be cut by the laser beam was used as the material for the adhesive tape, because the boundary of the 
workpiece and the adhesive tape became a very high temperature, the adhesive tape was locally 
deformed, and precise processing became impossible. 



[0003] 

Problems to be solved by the invention 

The problem of this invention is to offer a dicing sheet used for laser dicing which can fasten the 
workpiece so that, at the time of the cutting of a workpiece such as a semiconductor wafer by using a 
laser beam, the generation of chipping on the cutting face is rare, and the transporting after the cutting 
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process and the process of the next operation can be simply conducted, and to offer a method which 
laser dices the workpiece using this dicing sheet. 



[0004] 

Means to solve the problems 

This invention is a dicing sheet for the purpose of firmly supporting a workpiece at the time of 
cutting the workpiece by using a laser beam, and relates to a dicing sheet that is characterized in that it is 
comprised of a substrate containing a support sheet and an adhesive layer that is placed on the surface of 
one side of the above-mentioned substrate, the above-mentioned adhesive layer is cuttable by means of 
the above-mentioned laser beam, and the above-mentioned support sheet is not cuttable by means of the 
above-mentioned laser beam. In a preferred embodiment of a dicing sheet according to this invention, 
the above-mentioned substrate is a laminated element containing the above-mentioned support sheet and 
an intermediate layer that is cuttable by means of the above-mentioned laser beam, and the 
above-mentioned intermediate layer is placed between the above-mentioned adhesive layer and the 
above-mentioned support sheet. In another preferred embodiment of a dicing sheet according to this 
invention, for the above-mentioned support sheet, its rupture elongation is more than 100%, and its 
rupture stress is 50-30,000 N/m 2 . In yet another preferred embodiment of the dicing sheet according to 
this invention, the above-mentioned adhesive layer is comprised of an ultraviolet curing type adhesive 
layer, and the ultraviolet rate transmissivity of the above-mentioned substrate is more than 10%. 



[0005] 

Also, this invention, in a method which forms chips by cutting a workpiece using a laser beam, 
relates to a dicing method that is characterized in that a dicing sheet comprising a substrate containing a 



support sheet that is not cuttable by means of a laser beam, and an adhesive layer that is cuttable by 
means of the above-mentioned laser beam and is placed on the surface of one side of the 
above-mentioned substrate, is firmly supported by being adhered to one face of a workpiece, a laser 
beam is radiated on the above-mentioned workpiece, the above-mentioned workpiece and the 
above-mentioned adhesive layer are cut, and at least the above-mentioned support sheet remains uncut. 
In a preferred embodiment of the dicing method according to this invention, after chips are cut off by 
cutting the above-mentioned workpiece, the dicing sheet is stretched, and each chip is individually 
separated and picked up. In another preferred embodiment of the dicing method according to this 
invention, the workpiece is a semiconductor wafer. In yet another preferred embodiment of a dicing 
method according to this invention, a laser beam is used by means of a water jet laser. 



[0006] 

Embodiment configuration of the invention 

The dicing sheet according to this invention comprises a laminated body of an adhesive layer and a 
substrate. The above-mentioned substrate can be made of, for example, (1) a support sheet, and (2) a 
support sheet and an intermediate layer (and an adhesive layer between those). Below, specific 
configurations of this invention are explained by calling a configuration in which the substrate 
comprises a support sheet a "substrate non-cuttable dicing sheet," and calling a configuration in which 
the substrate comprises a support sheet and an intermediate layer (and an adhesive layer between those) 
a "substrate semi-cuttable type dicing sheet." 
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[0007] 

As for the substrate non-cuttable type dicing sheet according to this invention, in the dicing process, 
in regard to the adhesive layer, it is cut completely from its upper face to its bottom face, and in regard 
to the substrate (in other words, the support sheet), use in which it is in a state of being left uncut is 
preferable. On the other hand, in regard to the above-mentioned substrate semi-cuttable type dicing 
sheet according to this invention, in the dicing process, in regard to the adhesive layer and the 
intermediate layer, it is completely cut from its upper face to its bottom face, and in regard to the 
above-mentioned support sheet for the substrate, using it in a condition in which it is left uncut is 
preferable. 



[0008] 

Below, with reference to the appended figures, the above-mentioned substrate non-cuttable type 
dicing sheet and the above-mentioned substrate semi-cuttable type dicing sheet according to this 
invention are successively explained. Figure 1 is a cross-sectional view typically showing a substrate 
appearance of a substrate non-cuttable type dicing sheet (10) according to this invention. The substrate 
non-cuttable type dicing sheet (10) shown in Figure 1 contains a support sheet (21) (in other words, 
substrate (2)), and an adhesive layer (3) that is provided on top of the surface of one side. Therefore, the 
dicing sheet (10), as an entire body, comprises a two layer construction. At the substrate non-cuttable 
type dicing sheet (10), the above-mentioned adhesive layer (3) is laser beam energy absorbent (in other 
words, it is cuttable by means of the laser beam that cuts the workpiece), and the above-mentioned 
support sheet (21) (in other words, substrate (2)) is laser beam energy non-absorbent (in other words, is 
not cuttable by means of the laser beam that cuts the workpiece). 
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[0009] 

Figure 3 is a cross-sectional view showing in model form the basic configuration of a substrate 
semi-cuttable type dicing sheet (11) according to this invention. The substrate semi-cuttable type dicing 
sheet (11) shown in Figure 3 is made up of a substrate (2), containing an adhesive layer (3) that is 
provided on top of the surface of one face, and the substrate (2) comprises an intermediate layer (22) 
and a support sheet (23). Also, the adhesive layer (3) contacts the intermediate layer (22), and is placed 
on top of that. Therefore, the dicing sheet (1 1), as the complete element, is a three layer construction. In 
the substrate semi-cuttable type dicing sheet (11), the above-mentioned adhesive layer (3) is laser beam 
energy absorbent (in other words, is cuttable by means of the laser beam that cuts the semiconductor 
wafer (4)), and within the above-mentioned substrate (3), the intermediate layer (22) that contacts the 
above-mentioned adhesive layer (3) is laser beam energy absorbent (in other words, is cuttable by means 
of the laser beam that cuts the semiconductor wafer (4)), and the support sheet (23) is laser beam energy 
non-absorbent (in other words, is uncuttable by means of the laser beam that cuts the semiconductor 
wafer (4)). In the event the intermediate layer (22) and the support sheet (23) are adhered through the 
medium of an adhesive, this adhesive layer can be laser beam energy absorbent (in other words, cuttable 
by means of the laser beam that cuts the semiconductor wafer (4)), or it can be laser beam energy 
non-absorbent (in other words, uncuttable by means of the laser beam that cuts the semiconductor wafer 
(4))- 

[0010] 

In the dicing sheet of this invention, an adhesive layer that is cuttable by means of the laser beam that 
cuts the workpiece is used. The adhesive used for this type of adhesive layer, for example, can be 
constructed of (a) an adhesive containing additives which absorb the wavelength of the laser beam in the 



pressure sensitive adhesive component (hereinafter, there are cases in which in this is called an 
absorbency contributing material), or (b) as a compound which constructs the pressure sensitive 
adhesive component, and adhesives containing compounds that bond the functional groups which absorb 
the wavelength of the laser beam. For the pressure sensitive adhesive component, pressure sensitive 
adhesive material can be selected from compounds which construct ordinary pressure sensitive adhesive 
materials, for example, the rubber group, the acrylic group, the silicon group, the urethane group, the 
polyester group, and the polyvinyl ether group adhesives, and the like, can be suggested. 



[0011] 

The absorbency contributing agent is made of a material that absorbs the energy of a specific 
wavelength region. As this type of material, for example, besides dies such as cosmetics and pigments, 
materials can be suggested which can absorb the energy of the same wavelength region as the 
wavelength of the laser beam that is used. For example, with a YAG (Yttrium Aluminum Garnet) laser, 
since it emits at 1064 nm of the near infrared region, for the absorbency contributing agent in the case of 
using YAG as the laser beam, organic group or inorganic group infrared ray absorbents such as cyanine 
group compounds, sukuwaririumu [transliteration] group compounds, phthalocyanine group compounds, 
tin oxide, antimony doped oxides (ATO), tin doped indium oxides (ITO), and the like, can be suggested. 
Also, functional groups having an absorbent region in the vicinity of the wavelength of the laser beam 
that cuts the workpiece can be combined in side chains of polymer components which constructed a 
pressure sensitive adhesive. Also, as absorbency contributing agents for the laser beam, since it can be 
made so as to absorbent wavelength regions of visible light including the ultraviolet and infrared regions 
if black pigments and/or dyes are used, it is not necessary to change the composition of the adhesive 
accompanying a change in the wavelength of the laser beam. Also, in the event an additive that is 



colored is in the pressure sensitive adhesive component itself, or a pressure sensitive adhesive 
component such as an adhesive contributing agent resin, since there are cases in which the absorbency 
rate of the laser beam is sufficient, it is also satisfactory if an absorbency contributing agent is not used. 



[0012] 

The adhesive layer can also be constructed from an ultraviolet ray curing type adhesive. As an 
adhesive of the ultraviolet ray curing type, an ultraviolet ray curing component and optical initiator in 
the above-mentioned pressure sensitive adhesive component, and a composition in which an absorbency 
contributing agent for the above-mentioned laser beam is mixed, can be suggested. For an ultraviolet ray 
curing component, a low molecule compound having polymeric double bonding within the molecule can 
be suggested, for example, trimethylol propane acrylate, penta-erythritol tetra-acrylate, penta-erythritol 
triacrylate, dipenta-erythritol hexa-acrylate dipenta-erythritol monohydroxy penta-acrylate, 1 ,4-butylene 
glycol diacrylate, 1 ,6-hexadiol-acrylate, polyethylene glycol diacrylate, oligo ester acrylate, polyester 
type or polyol type urethane acrylate oligomers, polyester acrylate, polyether acrylate, epoxy modified 
acrylate, and the like, can be used. 



[0013] 

Also, regarding the polymer component of the pressure sensitive adhesive component, it can be made 
the ultraviolet ray curing component by using a polymer component that bonds functional groups having 
polymeric double bonding in its side chains. As this type of photoinitiator, photoinitiators such as 
benzoic compounds, acetophenone compounds, acylphosphene oxide compounds, titanocene 
compounds, thioxanthone compounds, and peroxide components, and photo synthesizers such as amine 
and quinone, can be suggested, but specifically, 1 -hydroxy cyclohexyl phenyl ketone, benzoic methyl 
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ether, benzoic ethyl ether, benzoic isopropyl ether, benzyl diphenyl sulfide, tetra-methyl thiuram 
monosulfide, azobis-isobutyronitrile, dibenzyl, diacetyl, fi-chloroanthraquinone, and the like, can be 
exemplified. 



[0014] 

If an absorbency contributing agent is mixed into the pressure sensitive adhesive components, the 
absorbency rate at the wavelength of the laser beam increases. As for the portion on which the laser 
beam is radiated, the energy is absorbed, in that instance a high heat is generated and thermal 
decomposition occurs, and by this means cutting becomes possible. There are no particular limits on the 
mixture rate of the absorbency contributing agent in the adhesive layer, as long as the adhesive layer is 
cuttable by means of the laser beam. In other words, if the output of the laser beam is made large, and 
the spot radiation time is made long, cutting becomes possible even if the absorbency rate of the laser 
beam is low. Ordinarily, it is mixed so that the transmissivity at the wavelength of the laser beam 
becomes less than 80%. There are also no particular limits on the thickness of the adhesive layer, but 
normally it is 1-100 um, and preferably, is 5-50 urn. 



[0015] 

The support sheet in the dicing sheet of this invention is a sheet that is cuttable by means of the laser 
beam which cuts the workpiece, and can be selected from a self supporting sheet that is formed from a 
resin publicly known in the past. Specifically, sheets made of low-density polyethylene, straight chain 
low-density polyethylene, high-density polyethylene, expanded polypropylene, non-expanded 
polypropylene, ethylene propylene copolymer, ethylene vinyl acetate copolymer, ethylene (meta) 
acrylate acid copolymers, ethylene (meta) acrylate acid ester copolymers, polyethylene terephthalate, 
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polyethylene naphthalate, polyvinyl chloride, polyurethane, polyamide, polystyrene, polycarbonate, 
polyimide, ionomers, fluororesins, and the like, can be suggested. The support sheet can be a single 
layer, or as long as it is cuttable as an entire body, can be multiple layers. Also, various forms such as a 
film form or a mesh form can be selected. Also, in the laser dicing, as will be explained later, since there 
are cases in which water is used, a waterproof material for the support sheet is preferable. 



[0016] 

The support sheet is selected so that it becomes non-cuttable by the laser beam that cuts the 
workpiece. The term non-cuttable by the laser beam, referring to the case of it being transmissive 
reflective for the wavelength of the laser beam that is used, can be suggested. In the event it is 
transmissive, that transmissivity varies depending on the output of the laser beam and the spot radiation 
time, but normally it can be more than 85%. With a reflective support sheet, this can be regulated by 
means of forming a metallic thin film by means of vapor deposition or sputtering on the adhesive 
forming face side. Since the laser beam is completely reflected by the thin metallic film, and does not 
pass through the support sheet, the support sheet is not cut. 



[0017] 

In the support sheet that is used in the dicing sheet of this invention, normally, the rupture elongation 
is more than 100%, and the rupture stress is 50-50,000 N/m 2 . In a support sheet in which the rupture 
elongation is more than 100% and the rupture stress is 50-50,000 N/m 2 , since the dicing sheet is 
elongated after the laser dicing is conducted, the chips that are formed by cutting the workpiece become 
easily separated, and the chips of the workpiece can be recovered without breakage, and that is 
preferable. The support sheet can be formed by means of an expanded film or a cast film. Also, there are 
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no particular limitations on its thickness, but normally it is 30-300 urn, and preferably, is 50-100 um. 



[0018] 

The dicing sheet of this invention, using a multiple layer substrate in which an intermediate layer that 
is cuttable by the above-mentioned laser beam is formed on top of a support sheet and that is not 
cuttable by means of the laser beam that cuts the workpiece, can have a form in which the 
above-mentioned adhesive layer is formed on top of the above-mentioned intermediate layer. If it has 
this type of construction, in the event it is desired to make the depth of the cut by means of the laser 
beam large, the cutting depth can be made large without changing the thickness of the adhesive layer. If 
the thickness of the adhesive layer is made too thick the re-peelability deteriorates, and at the time of 
separating the chips that are formed from the workpiece from the dicing sheet, there are cases in which 
paste residue is generated. Therefore, by means of providing an intermediate layer in the dicing sheet of 
this invention, it becomes possible to suitably select the thickness of the adhesive layer. 



[0019] 

The intermediate layer is obtained by means of adding to the resin that is used in the 
above-mentioned support sheet the same substance as a substance that was exemplified as the 
absorbency contributing agent that was used in the above-mentioned adhesive layer. The transmissivity 
in the intermediate layer is different depending on the output of the laser beam and the spot radiation 
time, but normally it is satisfactory if it is less than 80%. There are no particular limitations on the 
thickness of the intermediate layer, but normally it is 5-200 um, and preferably, is 10-100 um. In the 
case of making the adhesive lay er of the dicing sheet of this invention an ultraviolet ray curing type, it is 
constructed so that the ultraviolet ray transmissivity of the substrate becomes greater than 10%, and 

13 



f ' 

preferably, greater than 30%. If done in this manner, sufficient ultraviolet rays reach the adhesive layer, 
the adhesive layer is curable, the adhesive force at the time of separating the chips that are formed from 
the workpiece becomes extremely small, and the influence that is exerted on the chips that are formed 
from the workpiece can be made slight. 

[0020] 

As a manufacturing method for the substrate, after the support sheet and the intermediate layer are 
respectively made an expanded film or a cast film, the adhesive can be glued on, and formed by jointly 
expanding. Also, after one is made an expanded film or a cast film, the other can be made a cast film on 
the face of the film that was already made. In the case of laminating by using an adhesive, the adhesive 
itself can be cuttable by the laser beam, or can be uncuttable, and the cuttable thickness can be set so as 
to match the purpose. 

[0021] 

As an applicable workpiece in this invention, to the extent that a cutting process can be executed by 
means of a laser beam, there are no limitations to that material, and various objects can be suggested, for 
example, such as an organic material substrate such as a semiconductor wafer, a glass substrate, a 
ceramic substrate, or FPC, or a metallic material such as a precision component. The form before cutting 
is a plate form, and for workpieces such that the dimensions are small after cutting are scattered and 
handling is difficult, the dicing tape and the dicing method of this invention are more effective. 
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[0022] 

A laser is a device that emits a light in which the wavelength and the phase are uniform, solid-state 
lasers such as a YAG (wavelength = 1 064 nm), or a ruby (wavelength = 694 nm), or gas lasers such as 
an argon ion laser (wavelength = 1930 nm) and the like are known, and in this invention, those various 
lasers can be used. As a laser dicing device which can be used in this invention, for example, as is 
shown in Figure 5, there is a device which radiates a laser beam (L) so that the focal points meet in 
relation to the cutting part (C) of a workpiece (semiconductor wafer (4)), and cuts the workpiece. In this 
device, because the laser beam broadens and the energy density becomes small at a depth that is offset 
from the focal point, the precision of the cut face after being processed drops slightly. In other words, 
the cut face (the wall face of the groove (5)), while only slightly, bends (Figure 5 is a typical enlarged 
cross-sectional view of the groove portion in the case of using the substrate non-cuttable type dicing 
sheet (10) shown in Figure 1, and for the purpose of this explanation, the curved condition is shown 
exaggerated). In the case of using this type of a device, it is preferable that the control of the focal point 
position and the adjustment of the thickness of the adhesive layer be conducted so that the workpiece 
does not undergo influences in the curved cut face as mentioned above. 



[0023] 

In contrast to this, a laser processing device (water jet laser :water jet guided laser) in which a parallel 
laser beam is radiated in the vertical direction, and the processing precision is increased for the cut face 
(wall face of groove (5)), has been proposed. In this invention, an extremely fine water jet flows on the 
cut line of the workpiece (for example, semiconductor wafer (4)), the laser beam passes within this 
water jet, and is radiated on the cutting line. This device is sold on the market under the trade name 
"Laser u. Jet" by the SYNOVA Company (Swiss), and is disclosed in Japanese Kokai Patent Application 
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No. Hei 10[1998]-500903. The laser dicing method of this invention is applicable to any of the 
above-mentioned devices. 



[0024] 

Next, the laser dicing method of this invention is explained. The laser dicing method of this invention 
can be executed using the laser dicing sheet of this invention. First, the adhesive layer of the 
above-mentioned laser dicing sheet according to this invention is glued onto one face of the workpiece. 
At this time, for the dicing sheet, a piece is used that is larger than the adhesion face of the workpiece, 
and the outer periphery of the dicing sheet is glued to a frame used for transporting. The workpiece is 
supported on the frame, and in this condition is loaded into the laser dicing device. The laser beam is 
radiated onto one point on the cutting line that is provided on the workpiece. Along with radiating, the 
relative position of the workpiece and the laser beam are gradually offset along the cutting line. By this 
means, the laser beam is radiated along the cutting line, and the workpiece is cut. At this time, the laser 
beam cuts by instantly heating and decomposing the workpiece, the adhesive layer of the dicing sheet, 
(and depending on circumstances, in the case of having an intermediate layer that is cuttable by means 
of the laser beam, this intermediate layer). Because the support sheet transmits or reflects the laser beam 
and the energy is not absorbed, it is not cut. 

[0025] 

When executing the dicing process for the semiconductor wafer (4) by using the dicing sheet (10) 
shown in Figure 1, as is shown in Figure 2, the semiconductor wafer (4) is glued on top of its adhesive 
layer (3). Continuing, the semiconductor wafer (4) is cut into individual chips (4') by radiating a laser 
beam from above the semiconductor wafer (4) (from the direction of the arrow mark (B) of Figure 2), 
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and grooves (5) are formed. At this time, since a stress is not loaded on the semiconductor wafer (4) as 
in the case of using the dicing sheet, chipping and the like is not generated in the cut face, and a smooth 
cut face is formed. 



[0026] 

The laser beam, after cutting the semiconductor wafer (4), passes through the above-mentioned 
adhesive layer (3), and then passes through the above-mentioned support sheet (21) (in other words, 
substrate (2)). The above-mentioned adhesive layer (3), since it is energy absorbent for the laser beam 
that has cut the semiconductor wafer (4), is heated and is cut. On the other hand, as for the 
above-mentioned support sheet (21) (in other words, substrate (2)), since it is energy non-absorbent in 
relation to the laser beam that has cut the semiconductor wafer (4), it does not radiate heat, and therefore 
is not cut. In this way, with the dicing sheet (10) according to this invention, in contrast to the fact that 
the grooves (5) are formed in the above-mentioned adhesive layer (3), since the above-mentioned 
support sheet (21) (in other words, substrate (2)) remains uncut, in the next stretching process, the dicing 
sheet (10) is stretched, and adjacent chips can be separated. 



[0027] 

In the case of using the dicing sheet (1 1) shown in Figure 3, the semiconductor wafer (4) is glued on 
top of that adhesive layer (3) as is shown in Figure 4. Continuing, the semiconductor wafer (4) is cut 
into individual chips by a radiating a laser beam from above the semiconductor wafer (4) (from the 
direction of the arrow mark (B) of Figure 4), and the grooves (5) are formed. At this time, since stress is 
not created on the semiconductor wafer (4) as in the case of using the dicing sheet, chipping and the like 
is not generated at the cut face, and a smooth cut face is formed. 
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[0028] 

The laser beam, after cutting the semiconductor wafer (4), passes through the above-mentioned 
adhesive layer (3), and then passes through the intermediate layer (22) of the above-mentioned substrate 
(2) and continuing, through the support sheet (23). The above-mentioned adhesive layer (3), since it is 
energy absorbent for the laser beam that has cut the semiconductor wafer (4), emits heat and is cut. Also, 
since the intermediate layer (22) of the above-mentioned substrate (2) is also energy absorbent for the 
laser beam that has cut the semiconductor wafer (4), it generates heat and is cut. On the other hand, the 
support sheet (23) of the above-mentioned substrate (2), since it is energy non-absorbent for the laser 
beam that has cut the semiconductor wafer (4), does not emit heat, and therefore it is not cut. In this way, 
even if it is the dicing sheet (11) according to this invention, in contrast to the fact that the grooves (5) 
are formed in the above-mentioned adhesive layer (3) and the intermediate layer (22) of the 
above-mentioned substrate (2), since the support sheet (23) of the above-mentioned substrate (2) 
remains uncut, in the next stretching process, the dicing sheet (1 1) is stretched, and adjacent chips can 
be separated from each other. 

[0029] 

In the event of using a dicing sheet in which the substrate and the adhesive layer both transmit the 
laser beam instead of the dicing sheet of this invention, the following types of unfavorable conditions 
are created. For example, in the case of using a dicing device which generates the laser beam shown in 
Figure 5 as the laser dicing device, since the portion that is cut by means of the laser beam becomes a 
high temperature, at the side of the adhesive layer that contacts the portion that is cut off the workpiece, 
deformation easily occurs due to the heat. Because of this, there is concern that support of the chip after 
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cutting will become insufficient. However, if the dicing sheet of this invention is used, the location at 
which excess heat generates, without decomposition due to the laser beam, becomes the interface of the 
adhesive layer and the support sheet, or that vicinity. In this case, since the workpiece and the portion 
that is deformed due to the heat are separated, no influences are exerted on the processing suitability of 
the workpiece. 

[0030] 

Also, in the event the water jet shown in Figure 6 is used as the laser dicing device using, in place of 
the dicing sheet of this invention, a dicing sheet in which both the substrate and the adhesive layer 
transmit the laser beam, the water of the water jet acts as cooling water, and there is no deformation of 
the adhesive layer, but without the adhesive layer being cut by the laser beam, the destination of the 
water at the workpiece side which faces the adhesive layer is lost and current disturbance occurs, the 
portion of the workpiece along this disturbed current is thermally decomposed by the laser beam, and 
the precision of the cut face is lowered. However, if the dicing sheet of this invention is used, because 
the portion of the disturbed current occurs at an internal section (51) of the dicing sheet (the adhesive 
layer or the intermediate layer facing the support sheet), there is no degradation of the cutting precision 
of the workpiece. At this time, in the case of using as the support sheet a mesh-like material which can 
transmit the water, the disturbance of the water flow becomes small, and the thickness of the layer that is 
cuttable by means of the laser beam (for example, the adhesive layer) can be made thin. 

[0031] 

The workpiece after the dicing process is completed, because the support sheet is not cut, is 
supported in the same manner as the original condition in the frame, and can be transported with each 
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frame without separating the cut workpieces (chips). The chips that are cut from the workpiece can be 
separated and taken out from the dicing sheet by an optional method. If the dicing sheet is stretched after 
dicing, after the chips that have been cut from the work sheet are mutually separated, the chips can also 
be taken out by means of picking up. In this case, in the dicing sheet, as a support sheet, the rupture 
elongation is more than 100%, and by means of using a support sheet in which the rupture stress is 
50-30,000 N/m 2 , smooth stretching becomes possible. 

[0032] 

Application examples 

Below, this invention is explained in detail by means of application examples, but these do not limit 
the scope of this invention. Initially, the construction of the "adhesive" and the construction of the 
"substrate" used in the following application examples and comparison examples, and the measurement 
methods for the "ultraviolet ray transmissivity," "rupture elongation," "rupture stress," and "condition of 
cut face" are shown. 

(1) Adjustment of Application Example 1 

To an acrylic copolymer (weight average molecular weight = 40,000) that was adjusted by 
copolymerizing 80 parts by weight of 2-ethyl hexyl acrylate and 20 parts by weight of hydroxy diethyl 
acrylate, and isosocyanate ethyl methacrylate equivalent to 80 parts by weight in relation to the hydroxy 
group in that copolymer, and a pressure sensitive adhesive polymer was obtained having double bonded 
polymers in the side chain of the above-mentioned copolymer. In relation to 100 parts by weight of the 
solids of this polymer, one part by weight of a photo polymer initiator (1 -hydroxy cyclohexyl phenyl 
ketone), one part by weight of a bridging agent (a compound of toluylene diisocyanate and trimethylol 
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propane), and as a laser beam absorbency contributing agent, five parts by weight of a black cosmetic 
(Made by Dainichi Seika (KK), DYMIC SZ 7740 Black) were added, and adhesive (1) was mixed. 

(2) Adjustment of Substrate 1 

As a support sheet, a single layer of a polyurethane phenyl (a film that was ultraviolet rate cured after 
casting a urethane acrylate resin) with a thickness of 160 |im, a rupture elongation of (MD275%, 
CD245%), and a rupture stress of (MD3130 N/m 2 , CD2890 N/m 2 ) was made Substrate 1 . 

(3) Adjustment of Substrate 2 

Using the above-mentioned Substrate 1 polyurethane film as a support sheet, with a transparent 
double liquid bridging type acrylic group pressure sensitive adhesive with a thickness of 5 um 
interposed on one face, and as an intermediate layer, a black polyvinyl chloride film with a thickness of 
70 um containing carbon black as a laser beam absorbency contributing agent, were laminated, and 
formed Substrate 2. 

(4) Measurement methods for the laser beam transmissivity 

The transmissivity for each layer of the dicing sheet for 1064 nm was measured using a 
spectrophotometer for ultraviolet and visible region, and taken as the laser beam transmissivity. 

(5) Measurement methods for the ultraviolet ray transmissivity 

The transmissivity of the substrate of the dicing sheet for 365 nm was measured by using a 
spectrophotometer for ultraviolet and visible region, and taken as the ultraviolet ray transmissivity. 
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(6) Measurement methods for the rupture elongation 

This was measured based on the JIS K-7127 at a pulling speed of 200 mm/min by means of a 
universal tensile tester. 



(7) Measurement methods for the rupture stress 

This was measured based on the JIS K-7127 at a tensile speed of 200 mm/min by means of a 
universal tensile tester. 



(8) Measurement methods for the condition of the cut face 

Chips after conducting the laser dicing were taken out, and chipping that was generated in the back 
face of the chip was observed by using a microscope. The size of the maximum chipping of the chip 
shows the condition of the cut face according to a value that was an average for 20 randomly selected 
units. The evaluation of the condition of the cut face was standardized as follows. 
© those of less than 20 um 
O those over 20 um and less than 40 um 
X those over 40 um 



[0033] 

Application Example 1 

On the peeling process face of a polyethylene terephthalate film (thickness = 38 um) that was peeling 
processed, the mixture of the adhesive (1) formed an adhesive layer by painting and drying so that the 
thickness after drying became 10 um. This adhesive layer was transferred to one face of the Substrate 1, 
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and a dicing sheet used for laser dicing was made. The laser beam transmissivity for each layer, and the 
ultraviolet ray transmissivity of the substrate, are shown in Table 1 . 



[0034] 

Application Example 2 

In the peeling process face of a polyethylene terephthalate film (thickness = 38 |im) that was peeling 
processed, the mixture of the adhesive (1) formed an adhesive layer by painting and drying so that the 
thickness after drying became 10 urn. The above-mentioned adhesive layer was transferred to the 
intermediate layer (black polyvinyl chloride film) side of the Substrate 2, and a dicing sheet used for 
laser dicing was made. The laser beam transmissivity for each layer, and the ultraviolet ray 
transmissivity of the substrate, are shown in Table 1 . 

[0035] 

Comparative example 

Excepting the fact that a black pigment was not added as a laser beam absorbency contributing agent 
to the mixture of Adhesive 1 , a dicing sheet was made in the same manner as in Application Example 1 . 
The laser beam transmissivity for each layer, and the ultra-violet ray transmissivity of the substrate, are 
shown in Table 1 . 

[0036] 

Using the dicing sheets that were made in Application Example 1 and 2 as well as the Comparison 
Example, a silicon wafer with a 6 inch diameter and a thickness of 350 um was fastened in a frame used 
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for a 6 inch wafer, loaded in the laser dicing device, and laser dicing was conducted under the following 
conditions. 

Laser dicing device:Laser micro jet made by the SYNOVA Company 

Laser oscillatonYAG 

Laser beam wavelength: 1 064 nm 

Laser beam (nozzle) diameter: 100 urn 

Frequency:700 Hz 

Pulse width: 180 usee 

Step:30 urn 

Process speed: 1260 mm/min 
Dicing size: 10 mm x 10 mm 

In Application Example 1 and 2 as well as in the comparative example, it was possible to dice the 
silicon wafer in a full cut configuration. Also, since the support sheet was not cut, the dicing sheet was 
stretched following the dicing, and picking up of the chips could be done. However, with the dicing 
sheet of the comparative example, large chipping appeared in the cut face of the groove that was formed 
due to the dicing. The results are shown in Table 1. 
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[0037] 

TABLE 1 
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Key: 1 Laser beam transmissivity 

2 Substrate 

3 Support sheet 

4 Adhesive layer 

5 Intermediate layer 

6 Adhesive layer 

7 Ultraviolet ray transmissivity of substrate 

8 Condition of cut face 

9 Application Example 1 
Application Example 2 
Comparison Example 

[0038] 

Effect of the invention 

The dicing sheet of this invention is applicable to laser dicing in which chipping at the cut face is 
generated with difficulty, and transportation to the next process can be conducted without scattering the 
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chips that have been formed by cutting the workpiece. Also, by means of the dicing method of this 
invention, the cutting of the workpiece can be executed with high precision. 

Brief description of the figures 

Figure 1 is a cross-sectional view showing in typical form a substrate non-cuttable type dicing sheet 
of this invention. 

Figure 2 is a cross-sectional view showing in typical form a semiconductor wafer glued to the 
substrate non-cuttable type dicing sheet of this invention shown in Figure 1 , and its condition after the 
grooves are formed. 

Figure 3 is a cross-sectional view showing in typical form a substrate semi-cuttable type dicing sheet 
of this invention. 

Figure 4 is a cross-sectional view showing in typical form a semi conductor wafer glued to the 
substrate semi-cuttable type dicing sheet of this invention shown in Figure 3, and its condition after the 
grooves are formed. 

Figure 5 is a cross-sectional view showing in typical form by enlarging the grooved portions that are 
formed when the substrate non-cuttable type dicing sheet of this invention shown in Figure 1 is cut with 
an ordinary laser. 

Figure 6 is a cross-sectional view showing and typical form by enlarging the grooved portion that is 
formed in the case of cutting the substrate non-cuttable type dicing sheet of this invention shown in 
Figure 1 with a water jet guided laser. 



Explanation of the reference symbols 
2 Substrate 



3 Adhesive layer 

4 Semiconductor wafer 

5 Groove 
10,11 Dicing sheet 
21,23 Support sheet 

22 Intermediate layer 

51 Portion along disturbed flow 




Figure 3 
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Figure 4 




